The main aim of this three-year follow-up study was to evaluate the long-term effects of a workplace health promotion intervention programme offered by the Neste Oyj corporation's occupational health service. Another aim was to study factors associated with changes in health promotion needs. These were assessed using information obtained by means of questionnaires and laboratory measurements. The target areas assessed were physical activity, musculoskeletal problems, dietary habits, obesity, blood pressure, serum lipids, smoking, quality of sleep and mental well-being. Participants from one oil refinery were offered special health promotion counselling, while those from the other oil refinery studied received only their personal results, written information and instructions. Evaluation of the changes in needs was mainly based on comparison of the results of two examinations performed with an interval of three years. Effects of special health promotion counselling were observed in the target area of physical activity. Elimination of certain health promotion needs was seen in both groups in all of the target areas. The most extensive changes were seen in the target areas of musculoskeletal symptoms, dietary habits, blood pressure and mental well-being. Basic education, occupational status and age-group, as well as the value of tending health were frequent variables explaining the reduction in the need for health promotion activities. Worker participation in health promotion counselling activities provided by occupational health services can be high, as in this study in which the participation rate was 90% and the drop-out rate during the three years only 10%.
INTRODUCTION
Health promotion and disease prevention activities in the workplace have become quite popular in Europe and in the USA. on a single or a few risk factors for common diseasese.g., smoking, nutrition, blood lipids, weight, blood pressure, fitness, stress management -and most of them evaluate changes in a time period of a few months. 9 " 18 This study is part of a broader project in Finland to develop a programme to assess the needs for health promotion activities among working people, and to provide counselling and workplace consultations to meet the observed needs. The main aim of this study is to report on the long-term effects of a workplace health promotion intervention programme carried out by occupational health care. Another aim was to study which factors are associated with changes in needs for health promotion.
The concept of health promotion need is used in this text to indicate any of the following: health risks, behaviour related to ill-health or perceived health concerns.
METHODS
The study was conducted during the years 1988-94. The first examination of the participants was carried out in 1988-91, and a re-examination took place three years after the first examination, during the years 1991-94.
This report covers the assessment of the employees' individual needs for health promotion in nine target areas. Six areas covered conventional risk factors related to chronic diseases, i.e., physical activity, dietary habits, obesity, blood pressure, serum lipids and smoking, and three involved perceived health concerns: quality of sleep, mental well-being and musculoskeletal problems. Alcohol consumption, glucose tolerance and social wellbeing were also assessed, but since only very few participants had health promotion needs in these target areas, they were not included in the analysis. The subject's health promotion needs in each target area were assessed at the baseline and the follow-up with a screen based on criteria set for various laboratory tests and questionnaire items.
Subjects
The study population comprised employees of two oil refineries located in southern Finland. The employees in an oil refinery located in Naantali were offered special counselling according to their needs (Group A). A reference group (Group B) was selected among the 1,355 employees working in the company's refinery located in Porvoo, and the participants in this group were only informed of the individual results of the assessment of their health promotion needs and given written health promotion material accordingly. Stratified random sampling was used to select the subjects of Group B. Strata were divided as follows: gender, age (born in 1934-48 or 1949-64), working scheme (shift workers, daytime workers) and occupational status (blue-collar, whitecollar). The duties of the workers in the two refineries were very similar.
Group A consisted of all employees between 21 and 56 years of age working in the oil refinery located in Naantali, Finland, and Group B consisted of employees working in the company's refinery located in Porvoo, Finland. Of those invited (Group A: n = 468; Group B: n -514), 88 per cent of Group A and 92 per cent of Group B participated in the study. Of these subjects (Group A: n = 412; Group B: n = 473), 90 per cent were available for re-examination after three years (final number of subjects in Group A: n = 365, 316 men, 49 women; in Group B: n = 433, 378 men, 55 women). The average age for men in Group A was 42.6 years and in Group B was 40.4 years; for women in Group A the average age was 42.1 years and for Group B was 41.1 at the time of the first contact. Fifty-nine per cent (Group A) and 67% (Group B) of male participants were bluecollar employees, and for the female participants the corresponding figures were 29% and 35%. The rest of the participants were white-collar employees. All participants were Caucasian.
Procedure
Initial examination. The employees received an invitation to participate, together with a questionnaire inquiring about education, perceived health, previous and present illnesses, sleep, problems lately and presently, work, smoking habits, physical condition and exercise habits, diet and alcohol consumption. During the first appointment, the self-completed questionnaire was checked by an occupational health nurse and further self-completed questionnaires were filled in (covering human relationships, present life situation, subjective view of present health and factors affecting it, details of musculoskeletal problems, details of smoking habits, details of sleep disorders, work, details of working conditions and psychosocial relationships at work, and evaluation of health care services). The subject's blood pressure, height and weight were measured, and clinical laboratory tests were made. The results of measurements for cholesterol, triglycerides and HDL-cholesterol in serum are presented. During the second visit (within 4-6 weeks), a medical examination was performed, and if necessary, additional blood specimens were drawn for control laboratory measurements. Blood pressure measurement was repeated, if the blood pressure had been elevated at the first visit. Physical fitness was assessed with a submaximal bicycle ergometer test and with tests of abdominal and dorsal muscles and those of the upper and lower extremities. Subjects in Group A also met a psychologist, if the initial screen had revealed any problems related to mental health (mental stress, alcohol consumption, poor sleep).
For Group A, a team consisting of an occupational health physician and an occupational health nurse evaluated the relative importance of the results for each participant and prioritized their health promotion needs. A psychologist also participated in the team assessment of the results of those participants who had had a session with the psychologist prior to the team meeting. For subjects whose serum lipids or blood pressure had exceeded the upper limit of the set screen criteria, medical attention was deemed necessary. These persons were referred to the relevant occupational health care unit concerned.
Finally, the examinee and the occupational health physician met to discuss and agree on health promotion action(s) the participant would be willing to undertake (maximum of two). For Group A, the occupational health service unit organized special counselling for the examinees, while for Group B the feedback about the examinee's results and instructions for health promotion were given in written form by the occupational health physician and no guided interventions were arranged.
Interventions. For the target area of physical activity, the intervention began with a personal interview by a physical education instructor. The type of physical exercise appropriate for improvements in physical fitness was then selected according to the participant's preferences. The programme was implemented in two phases. The first phase consisted of 30 min of one or two different types of exercise, e.g., walking, swimming, cycling or skiing, and 15 min of muscle training and stretching three times a week. Phase 1 lasted for 10 weeks and was followed by a physical fitness test like the one in the screening phase. In the second phase, the same types of exercise continued but the amount of training was increased to 30 min four times a week and 20 min of muscle training three times a week. Phase 2 also lasted 10 weeks and was followed by a physical fitness test The targeted level of training in Phase 1 was 60-70% and in Phase 2 was 70-85% of the participant's maximal cardiovascular performance capacity. When Phase 2 was completed, the participant received a personal recommendation for further training and was offered a physical fitness test every six months, if he or she so wished. One hundred and two individuals participated in this intervention.
For musculoskeletal problems, the main aim of intervention was to improve muscular fitness and functional capacity. Intervention, which was attended by 26 participants, was carried out as individual back or neck muscle training for 30 min three times a week, under the instruction of a physiotherapist. Additionally, one or two different types of physical exercise activities were recommended. The muscle repetition test was repeated after 10 weeks, followed by either the old or a revised programme. After another 10-week period, another muscle repetition test was performed, and after that the person was advised to continue self-supported physical activities. Muscle tests were performed every six months, if the participant so wished.
All participants with observed health promotion needs in the target areas of dietary habits, obesity, blood pressure and/or serum lipids were invited to attend a lecture given by an occupational health nurse. This two-hour lecture covered information about energy intake and consumption, BMI (body mass index), metabolism (carbohydrates, fats, proteins, vitamins, salt, water) and different methods of healthy cooking. Those with health promotion needs related to obesity or blood pressure also had a personal discussion with the occupational health nurse.
The follow-up was agreed individually for participants with weight problems, and for the subjects with elevated blood pressure the follow-up period was between one and four weeks. The participants with increased serum lipids were given another one-hour lecture. The content of the lecture covered dietary fats, factors influencing serum lipid levels, and risk factors related to the development of coronary heart disease. Written health education material was also distributed in connection with each intervention. Thirty-two participants with health promotion heeds in the target area of dietary habits attended the intervention, and the corresponding figures for overweight subjects were 50 participants; for blood pressure, 20 participants and for serum lipids, 60 participants.
For smokers, individual discussions and a lecture including different aspects of how smoking affects health were offered. However, only 31 smokers in Group A were willing to attend the intervention. Follow-up was agreed individually.
For the participants with needs for health promotion in the target areas of sleep quality and/or mental wellbeing, individual discussions and follow-up were arranged, which were attended by 10 participants.
Re-examination. A re-examination was performed after three years for both groups, and the procedure was the same as in the initial screening. Evaluation of the changes in health promotion needs is based on comparison of the results of the first examination and the follow-up performed with an interval of three years.
Criteria for assessment of health promotion needs
To assess physical activity and fitness the participants were asked: 'How often do you exercise so that you get short of breath and/or you sweat?' Exercising less than twice a week was the criterion for the need for health promotion action. This criterion has been used in the annual 'Health behaviour among Finnish Adult Population' study. 19 To assess dietary habits, a 16-item scale based on the Finnish dietary recommendations 20 was used. Each item was classified into three categories and the category limits were different for men and women. The categories were: intake within recommended limits (0 points), minor deviation from the recommendation (1 point), major deviation from the recommendation (2 points). A general food intake index and a fat intake index were formed separately. The criterion of health promotion need was either a general food intake index of over 4 points or a fat intake index of over 2 points. The fat intake index was formed on the basis of the following items: fat on bread, fried food, high fat milk, cheese, sausages, egg, cream, pastry and dessert. The general food intake index was formed on the basis of the items used in the fat index and the following items: consumption of vegetables, fruit and berries, coffee, sugar, sweets, soft drinks and alcoholic drinks.
A body mass index (BMI) [weight(kg)/height(m) 2 ] over 27 was used as the criterion for obesity. This criterion was based on Finnish national studies and recommendations.
21>22
The criterion for the need for health promotion because of elevated blood pressure was met if the average of two repeated measurements was RR 140-159 mmHg for the systolic or RR 86-100 mmHg for the diastolic pressure. This criterion was modified from international criteria. 23 For serum lipids the criterion for the need for health promotion was cholesterol in serum 5.0-6.9 mmol/1 or triglycerides in serum 2.0-4.9 mmol/1 (duplicate measurements were done if the criterion level was met in the first measurement; only those with the two values in the criterion range were included). The criterion of cholesterol in serum was based on the epidemiological studies and the cholesterol education programme in the USA. 24 - 25 The criterion for triglycerides in serum was based on the upper limit of the reference value in the normal population in Finland. 26 Smoking habits were assessed by asking the participants: 'Do you smoke regularly every day at least one cigarette, cigar, cigarillo or a pipeful of tobacco?' A 'yes' answer was the criterion for the need for health promotion.
The need for health promotion actions due to sleep disorders was assessed by asking: 'How do you feel you are sleeping?' The answer 'I am more tired than others or experience a compelling desire to fall asleep during daytime' was a criterion for the need for health promotion. The criterion was also met if falling asleep usually took over 60 min or if the participant suffered from insomnia often or regularly. These criteria have been used in a previous Finnish study. 27 The criteria for health promotion actions in the area of mental well-being were the following: experienced need for help due to current problems (related to health, work, family and children, friends, human relationships in general, loneliness, alcohol consumption or some other area of life); at least four answers describing deterioration of symptoms or of ability to act in the 12-item version of the General Health Questionnaire. 28 Musculoskeletal problems were investigated with a questionnaire including a picture for identification of painful body areas and a visual scale model of intensity of pain developed by Million et al. 29 The criteria for need for health promotion were pain intensity of over 50% on the scale or pain impeding performance of daily tasks which had occurred during the last seven days.
Criteria for assessed health promotion needs used in this study have been published and discussed earlier. 30 
Explanatory variables
Gender, age-group (21-35, 36-45 or 46-56 years at the time of the first contact), basic education (primary, intermediate, secondary school), and occupational status (blue-collar, white-collar employees) were potential explanatory factors, describing the general socioeconomic status of the participants. Self-assessed health was investigated with the question: 'How do you consider your state of health today generally?' The initial scale was five classes, which were combined to three: 'good', 'intermediate' and 'poor'. Value of tending health was assessed with the question: 'How important do you find your health and tending it?', and the alternative answers 'very important', 'rather important' and 'not important or do not know', resulting in three groups. Attitudes towards health counselling were assessed at re-examination with seven questions, each having a scale of five classes from positive to negative. Groups of positive and negative attitudes were formed. Being a member of either Group A or Group B was also used as an explanatory variable. Group A was divided in the analysis into those who had or had not participated in special counselling for a given health promotion target area. In the areas of quality of sleep and mental well-being such a division was not possible since only 10 participants attended the special counselling. For the area of obesity, objective analysis was not possible because from the group that had health promotion needs in the first examination, those who were selected by the team to attend the special counselling group were of heavier weight (Group A/special counselling group mean BMI = 30.0 vs. Group A/not special counselling group mean BMI = 29.2), and therefore the results are not shown here.
Statistical analysis
Statistical analysis was mainly performed with the SAS system. Associations between categorical variables were tested by the chi-square test of independence. Comparisons of the means of continuous variables were made by analysis of variance. Multivariate analysis of associations between changes in health promotion needs and explanatory variables was performed with a stepwise logistic regression analysis (programme BMDPLR). Variables were accepted by and rejected from the model at a significance level corresponding to p = 0.10. Odds ratios (OR) and 95% confidence intervals (CI) were calculated from the results of the logistic regression analysis.
RESULTS

Intervention programmes explaining the disappearance of health promotion needs
Participation in the special counselling group was used as one possible explanatory variable in the search for associations with the reduction in needs for change in health-related behaviours in each target area in logistic regression analysis. It remained in the model as a statistically significant variable in the target area of physical activity.
Changes in chemical and physiological parameters Table 1 shows the values of serum lipids, body mass index and submaximal physical fitness tests in the first examination and in the re-examination after three years. Statistically significant changes were seen in cholesterol levels in serum in men in Group B (decrease), in HDLcholesterol levels in serum in men in both groups and in women in Group B (decrease), in BMI in men in both groups and in women in Group B (increase), in mean estimated oxygen uptake in men in Group A (increase) and in Group B (decrease), as well as in Astrand Index in men (increase) in Group A and in Group B (decrease).
Changes in health promotion needs in different target areas
In the target area of physical activity, 24% in Group A and 18% in Group B of those who in the first examination were considered to have a need to increase their physical activity had exercised so that the criterion was no longer met at re-examination (Table 2) . Fifty-five per cent of the participants in Group A and 56% in Group B with musculoskeletal symptoms no longer showed symptoms at re-examination. In the target area of dietary habits, 44% in Group A and 40% in Group B had changed their eating habits so that the criterion was no longer met, and in the target area of obesity the corresponding figures were 14% and 9%. Thirty-one per cent of the participants in Group A and 34% in Group B with health promotion needs due to elevated blood pressure and 12% of the participants in Group A and 14% in Group B with health promotion needs due to serum lipids in the first examination no longer showed these characteristics at the follow-up. Of those who smoked at the time of the first examination, 20% in Group A and 24% in Group B had quitted smoking. Sleeping problems were absent in 24% in Group A and 33% in Group B as well as problems related to mental well-being in 50% in Group A and 54% in Group B of the cases who had met the criteria in the first examination.
Associations with observed changes in health promotion target areas Analyses of factors associated with changes in health promotion target areas were performed. Explanatory variables used were gender, age-group, basic education, occupational status, study group, self-assessed health, value of tending health and attitudes towards health counselling. Table 3 shows the ORs from the logistic regression analysis of the change (i.e., elimination) of the need for health promotion in persons who had health promotion needs in the first examination.
Statistically significant explanatory variables for the area of physical activity were basic education, value of tending health and participation in the special counselling group. The participants who had a secondary school education had higher odds ratios as compared with those with primary school education only. The special counselling group (Group A) had higher odds ratios than Group B. There was a tendency towards increased odds ratios in Table 3 . Factors significantly associated with the eiiminatton of health promotion needs for persons with health promotion needs in the first examination; odds ratios (OR) and 95% confidence intervals (CO calculated by logistic regression the categories within the area of value of tending health, but the difference between the categories was not statistically significant. For musculoskeletal problems, agegroup was a significant explanatory variable: the youngest age-group had the highest odds ratios as compared with the oldest age-group.
Significant explanatory variables for dietary habits were occupational status and value of tending health. White-collar employees had higher odds ratios than bluecollar employees. The group that placed the most value on tending health had higher odds ratios than those who did not value tending to health, yet the latter was not statistically significant. For smoking, the only significant explanatory variable was basic education, but the difference was not statistically significant. Statistically significant explanatory variables for the target area of blood pressure were gender, occupational status and attitudes towards health promotion counselling. Higher odds ratios were found for the subgroups of women, blue-collar employees and those having negative attitudes towards health counselling than their comparison categories.
For quality of sleep, the statistically significant explanatory variables were age-group, basic education and attitudes towards health counselling. The highest statistically significant odds ratios were found for the intermediate age-group and intermediate basic education group as compared to the oldest age-group and primary education group. For mental health problems, agegroup, value of tending health and attitudes towards health counselling were statistically significant explanatory variables. The highest statistically significant odds ratios were in the subgroup of intermediate age-group, as compared to the oldest age-group, and the lowest in the subgroups of those who placed the most value on tending health and of those with negative attitudes towards health counselling, as compared to those not valuing tending to health and those with positive attitudes towards health counselling. In the area of serum lipids, no significant explanatory variables were found.
DISCUSSION
Participation in the organized special counselling group was a significant explanatory variable for elimination of health promotion needs only in the target area of physical activity. A physical education instructor was hired from outside to do the assessment and to carry out the activities belonging to the target area of physical activity. Activities in the other target areas were conducted by the regular staff of the occupational health care unit in addition to their other duties. One may assume that the contribution of the physical education instructor was more intensive than that of the instructors in the other target areas. Participation in this kind of extensive study always has an influence upon the subjects, as happened in Group B which received only the results and written material. This may partly explain why in all other health promotion areas special counselling had very little additional influence in Group A as compared with Group B.
The sizes of the special counselling groups in the different target areas were rather small. This may have had an impact on the statistical power of the variables.
The study was very well received in the company. Because of the high participation and low drop-out rates, the results are assumed to adequately describe the health promotion needs in this population. The distribution of gender in this study was skewed due to the male domination in the refinery industry. The size of the female group led to some problems in statistical analyses, and the results could have been somewhat different if both genders had been equally represented. Use of set categorical criteria for health promotion actions is always problematic, even when based on international or national recommendations. In the case of minor changes, a trend of change can actually occur, but the application of the criteria may make the change invisible. Regression to the mean of the results is also a natural source of variation in this kind of follow-up study.
Attitudes towards health promotion and health education were very positive but the results in the form of changed behaviour were modest. According to the transtheoretical model, behavioural change can be divided into several stages. 31 " 33 In this study we did not assess stages like pre-contemplation, contemplation and preparation. It is possible that lifestyle changes of a higher degree, i.e., action stage, could have been observed if the follow-up had been organized sooner after the intervention. Indicators of personal commitment to change in lifestyle other than outcome measures of the action stage in health promotion activities could be used, if measures are also seen as incentives to the process.
The social security system in Finland covers both sickness insurance and health services. The funding comes from the State, the municipalities, the employers and also to a limited extent from those persons who have earnings. The costs to the insured persons are independent of their lifestyle or cost of treatment. This can be assumed to have affected the cultural behaviour of all of the participants since a disincentive/incentive system does not support people in their attempts to change their lifestyles. The individuals making health promotional changes in their lifestyle will neither see nor gain from possible economic returns. Rather, the observed changes have probably been caused by active personal health choices. If the target population for health promotion activities is limited and in some way socially connected, there is a possibility for a collective promotional process. 34 Since occupational health services are working with such groups, health promotion activities could be especially effective.
The observed serum lipids and blood pressure levels were lower than in the general population in Finland   3S>36 (except for diastolic blood pressure) in the first examination in our study. The level of serum cholesterol in Finland has lowered during the study period, but the mean cholesterol level of the study participants was consistently lower than in Finland generally (except for women in Group B). 37 Blood pressure levels in Finnish males have been quite stable during the study period, and in females the blood pressure levels have de-creased. 37 A reduction of blood pressure levels in both gender groups was observed in our study population. Information on habitual physical activity of Finns has varied to some extent in different studies. The Health Behaviour among Finnish Adult Population study is repeated annually, and when compared with these studies, 19>38 physical activity was less common in our study in both examinations. Physical activity has increased both in the general population in Finland and in our study population. Obesity was more frequent in both examinations in our study as compared to the figures in Finland generally, 19 ' 38 and the trend of increasing obesity was seen both in national studies and this study. Smoking was, in the first examination, almost as common as in Finland generally. 19 During the study period smoking has in general diminished in Finland but not as much as in this study population. 38 The results related to dietary habits, musculoskeletal problems, quality of sleep and mental well-being are difficult to compare with national studies because of different scales or timing used in various studies.
Blue and Condrad 39 have stated that it is unclear whether short-term results of exercise programmes at a worksite are persistent In our study, Group A had a physical fitness instructor during the three years, while in Group B no special counselling was provided during the follow-up period. The results show that measured physical fitness (the mean estimated oxygen uptake and Astrand Index) improved in Group A, and meanwhile the results in Group B deteriorated. This suggests that long-term effects can be achieved if the programmes are supportive and continue long enough.
This study suggests that health promotion should be established as a continuous process rather than a single project. The result that the participants had new health promotion needs during the follow-up period supports this view (data not shown). As suggested by Breslow, 40 a programme for health monitoring and health promotion should be life-long but with specific goals at various stages of life.
